We interviewed 58 experts (30 in French, 28 in English) about potentially useful information and communication technologies (ICTs) for Québec college students with a learning disability (LD) and evaluated whether college students with an LD (n = 74), in fact, used these. We also compared ICT use, learning opportunities, and attitudes among three groups of students from Montreal area French and English language colleges: (1) students with an LD, and (2) students who, based on a reading comprehension test, were categorized as adequate readers (approximately top 50%) or (3) very poor readers (approximately bottom 20%). Results indicate important discrepancies between the views of the experts and the realities of students with LDs. Moreover, students with an LD use significantly fewer different types of ICTs than those without an LD.
Introduction
The highly-regarded Québec publication on learning disabilities, Rendez-vous AQETA, recently devoted an entire issue (2011, volume 25, issue 2) to postsecondary education. This reflects the reality that learning disabilities (LDs) are the most common disabilities among Québec's junior/community college (Lavallée, Raymond, & Savard, 2011) and university students (Gagné & Tremblay, 2011) . For example, in 2010, among students enrolled in compulsory mother tongue junior/community college classes, we found that 4.0% of students from English and 4.4% from French language junior/community colleges in Quebec, a primarily French speaking province of Canada, self-reported a "learning disability such as dyslexia" (Fichten et al., in press ).
Definition of Learning Disabilities and Description
The Learning Disabilities Association of Canada (undated) defines learning disabilities as,
"A number of disorders which may affect the acquisition, organization, retention, understanding or use of verbal or nonverbal information. These disorders affect learning in individuals who otherwise demonstrate at least average abilities essential for thinking and/or reasoning. As such, learning disabilities are distinct from global intellectual deficiency."
Ranging in severity, learning disabilities may interfere with one or more of the following: reading, oral language, written language, and mathematics. Learning disabilities may also involve difficulties with organizational skills.
A specific type of learning disability (LD), known as dyslexia, is manifested in reading difficulties related to decoding problems and comprehension difficulties. This is the most common of the learning disabilities everywhere, including Québec (Mimouni & King, 2007) . Dyslexia is often comorbid with physical and sensory disabilities (Fichten et al., 2006) as well as with other forms of LD, such as problems with written language (e.g., spelling and written expression), oral language (e.g., listening, speaking, understanding), and mathematics (e.g., computation, problem solving) (Walcot-Gayda, 2004) . The Learning Disabilities Association of Quebec (undated) notes that, "The most common decoding problems are:  Auditory or phonetic confusion (spagetti/spadetti)  Reversals (pacific/sapific)  Omissions (gasoline/gasline)  Additions (odor/order)  Substitutions (dress/drest)  Slow, hesitant, choppy, syllable-by-syllable reading  Difficulty dividing words into syllables  Lack of awareness of punctuation."
Individuals with dyslexia may grasp only part of the meaning of what they read. Many do not like reading and often avoid subjects or activities that require reading or writing. For example, a college student, when asked how she studies, told us, "Well, I buy two copies of the textbook. Then, while my father reads from his copy of the book aloud to me, I listen and follow along in my own copy of the book" (Author's files, 2006). Similarly, many students have difficulty with spelling and written expression. For example, one English speaking student, whose last name happens to be French, received the following comment from her professor on her term paper, "I understand that you Francophones have difficulty with spelling and sentence structure. But please, at least, refer to a dictionary" (Author's files, 1995). This particular student also managed to misspell her own name on another paper.
Although it is clear that problems with reading and writing can cause major academic difficulties, many students are unaware they have a learning disability, and experience problems only when they enter college or university where reading loads get heavy, where papers are expected to be written grammatically, and where simply listening to the professor in class is not adequate for academic success (Harrison, Nichols, & Larochette, 2008; Harrison, Larochette, & Nichols, 2007) . In the past, the problem of under-recognition of learning disabilities has been especially common among Francophones, where parents, teachers, counsellors, psychologists, and students themselves were less familiar with the disorder (King, Mimouni, & Courtemanche, 2006; Chouinard & Déry, 2008) . In fact, in Quebec students with learning disabilities are considered part of the "clientèle émergente" (emerging clientele). Of course, students with LDs in the English world "emerged" long ago. For example, the Journal of Learning Disabilities was founded in 1968.
Information and Communication Technologies (ICTs)
Although learning disabilities are potentially devastating for academic work, a variety of general use and specialized information and communication technologies (ICTs) are available to help enhance the academic success and satisfaction of students with learning disabilities, as shown by Hewlett, Burnett, and Owen's review (2006) and by Draffan, Evans, and Blenkhorn's (2007) data on 455 British postsecondary students with learning disabilities. Most of these ICTs are well known in the English language world, since they were developed in America or England. Moreover, these countries have legislation which compels schools to use them (Draffan et al., 2007; Brown, 2007) , unlike the situation in Québec (AQICESH, 2011) . Recently, French language resources have also provided annotated listings of these (e.g., Adaptech Research Network, 2012; Rousseau, 2010) .
Therefore, one of our goals in the present investigation was to compare experts' views about potentially helpful ICTs and about ICTs that students with LDs actually use. A second goal was to compare ICT use and experiences of students with LDs to those of adequate readers and also to a group not typically mentioned in the literature, namely very poor readers who do not report an LD. Although both our own as well as others' studies have shown that these students exist in Canadian junior/community colleges and universities in large numbers (Fichten et al., in press; Parrila, Georgiou, & Corkett, 2007; Mimouni, 2006; Mimouni & King, 2007) , little is known about their ICT use.
Present Investigation
In the fall of 2009 we interviewed 58 experts (30 in French, 28 in English) about potentially useful ICTs for Québec college students with an LD (Fichten et al., 2012) . In the spring 2011 semester, we evaluated whether college students with LDs, in fact, used these ICTs. We also compared ICT use and learning opportunities among students with and without an LD from English and French language colleges. Because a subsample of participants completed a reading comprehension test they could be classified as adequate or very poor readers. So we also examined attitudes among three groups of students: students with an LD and students without an LD who were classified as adequate readers (approximately top 50%) or very poor readers (approximately bottom 20%).
Method

Participants
The 196 participants, 74 of whom self-reported "a learning disability such as dyslexia" and 122 of whom did not, were enrolled in three Montreal area public junior/community colleges (1 English and 2 French). All indicated that they were most fluent in the language of instruction at their college and all had completed at least one semester of studies. Eighty-four percent of students with an LD indicated that they were registered to receive disability related services from their college. Most students were enrolled in social science programs. To avoid issues related to recent immigration from non-English or French speaking countries, we excluded students whose best language was not the language of instruction at their college. Gender and language data are available in Table 1 . Because many of these students were participating in a larger study (Fichten et al., in press), we have reading comprehension categories for a subsample of 96 participants without an LD: 53 scored as Adequate and 43 as Very Poor Readers. We excluded students who scored as "Poor Readers" because we wanted to examine ICT use among students whose reading comprehension was adequate as well among those who could, possibly, also benefit from specialized ICTs. Among students who self-reported an LD, approximately 1/3 fell into the Adequate category, suggesting difficulties with academic tasks other than reading, such as writing or mathematics.
Procedure
Participants were selected using a "filtration" process. First, early in 2010 we administered a measure of reading experiences in elementary school (Fichten et al., in press; McGonnell, Parrila, & Deacon, 2007; Parrila, Georgiou, & Corkett, 2007) to 1889 students over the age of 18 who were enrolled in a compulsory mother tongue course and who had completed at least one semester at one metropolitan English college and two metropolitan French language colleges. In the fall of 2010 we invited all students to complete a reading comprehension test (Fichten et al., in press; Institut de Recherche et d'Évaluation Psychopédagogique (I.R.E.P.) Inc., 2000). We then invited all students who did so to complete a measure of ICT use in 2011.
Because we were especially interested in Very Poor Readers and in students with LD, we also sought students in these groups though the colleges' learning/tutoring centers, through their access centers for students with disabilities, as well as through programs known to attract relatively weak readers. Of course, we do not know the reading comprehension scores of many of these students.
All students completed an online ICT questionnaire in the spring of 2011. This included questions about demographics, academic program, attitudes toward ICTs, as well as the POSITIVES Scale (Postsecondaryrelated needs are being met (Fichten et al., 2010; Nguyen, Fichten, & Budd, in press ).
Results
Males and females, whether they had an LD or not, did not differ on the number of ICTs used. Nor did students from two-year pre-university or three year career/technical programs.
ICTs: Students With and Without an LD
All students were presented with a list of 21 ICTs, partly based on the experts' recommendations in our previous investigation (Fichten et al., 2012) . They were asked to indicate whether they used each ICT for school work.
Results indicate that most students (84% of students with and 85% of those without an LD) use a Windows based computer. The Chi-Square test of independence shows that students from English colleges, whether they had an LD, X 2 (1,72) = 8.94, p = .003, or not, X 2
(1, 121) = 4.97, p = .026, were significantly more likely to use a Macintosh computer than students from the French colleges. It is noteworthy that 44% of students with an LD from the English college reported using a Macintosh, while only 26% of those without an LD did so. Comparable figures for French colleges were 13% and 10%, respectively.
Comparison of the experts' ICT recommendations and ICTs used by students with LDs shows important gaps. Table 2 reveals that students with an LD do not use many of the ICTs that could, potentially, benefit them. Conversely, the experts did not mention some software tools that students did indicate using to do their school work, such as smartphones/cell phones/iPods, MP3 players, and instant messaging.
There were few significant differences in software used to do school work between French and English students with LDs: two ICTs were more extensively used in French colleges (Antidote [French language grammar/spelling software], WordQ) and four ICTs were more frequently used in the English college (smartphone/cell phone/iPod, instant messaging, Kurzweil, scanning and optical character recognition [OCR] ). Among students without an LD, there were only 3 significant differences: one indicated more frequent use in French colleges (Antidote) while 2 showed more frequent use in the English college (smartphone/cell phone/iPod, and instant messaging). Table 3 suggest that students with an LD from the English college were more likely than those from the French colleges to learn to use ICTs in high school or earlier. Students from the French colleges were more likely to learn to use these on their own or at the college. shows that, overall, students from all three groups liked courses that used ICTs (M = 4.68, SD = 1.41 on a scale where 6 indicates strong agreement and 1 indicates strong disagreement), and that they felt that ICTs helped them do their school work (M = 4.89, SD = 1.32). There were no significant differences among the three groups or among students from English and French colleges.
Results based on the same 6-point scale also show that students were generally unlikely to miss classes when lecture notes were available online, although Very Poor Readers (M = 3.90, SD = 1.51) were significantly, F(2,150) = 3.83, p = .024, more likely to do so than Adequate Readers (M = 4.38, SD = 1.05) or students with an LD (M = 4.42, SD = 1.09). Again, there was no significant difference between students from English and French colleges.
Although students generally felt they were reasonably well prepared to use ICTs at college (M = 4.33, SD = 1.63), the interaction between Group and Language was significant, F(2,163) = 3.25, p = .041. Best seen in Figure 1 , this indicates that compared to students from the English college (M = 4.72, SD = 1.63), Very Poor Readers and students with LDs from the French colleges (M = 3.59, SD = 1.71) were more likely to indicate that they were inadequately prepared. Figure 1 . Group x Language interaction for the question, "When I started college, I was well prepared to use ICTs for my school work" (1 = strongly disagree, 6 = strongly agree) Figure 2 shows that students with an LD were significantly, F(2,164) = 3.22, p = .043, less likely to rate themselves as knowledgeable about ICTs than did Adequate Readers, while Very Poor Readers had scores between these two groups. This was true for both French and English students. (1 = strongly disagree, 6 = strongly agree) Figure 3 suggests that students from the French colleges were generally less comfortable with ICTs than those from the English college, and that students with an LD were less comfortable with ICTs than Very Poor Readers who, in turn, were less comfortable than Adequate Readers. These comparisons only approached significance F(1,164) = 3.54, p = .062, and F(2,164) = 2.90, p = .058), respectively. For use of course websites (e.g., Moodle), the results indicate only a significant, F(2, 167) = 3.79, p = .025, interaction. Best seen in Figure 5 , this shows that relative to students from the English college, students with an LD from French colleges were less likely to use course websites. Figure 5 . Group x Language interaction for the question, "I use course web sites regularly" (1 = strongly disagree, 6 = strongly agree).
How Well Students' ICT Related Needs Are Met
POSITIVES Scale (Fichten et al., 2010; Nguyen et al., in press ) subscale results show that: ICTs available at the English college significantly better met the needs of students both with and without LDs than ICTs at French colleges, F(1, 160) = 6.72, p = .010; that professors' use of e-learning better met the needs of Adequate and Very Poor Readers without an LD than those of students with an LD, F(2, 162) = 6.25, p = .002, and that there were www.ccsenet.org/jel
Journal of Education and Learning Vol. 2, No. 1; no significant differences on ICTs used at home (see Table 4 ). Overall, the POSITIVES Scale Total score shows that needs of students in the English college were better met than those of students from the French colleges, F (1,161) = 5.44, p = .021. 
Discussion
Sample Characteristics
It is important to note that the samples in this investigation are not representative of students in Québec's colleges, since we purposely targeted very poor readers and students with an LD. Representative sampling (Fichten et al., in press) shows that 4.0% of English and 4.4% of French college students self-reported a "learning disability such as dyslexia," and that only 59% of them had registered to receive disability related services from their college.
There are numerous reasons for failing to register for disability related services. Lightner et al.'s (2012) study shows that the following reasons, in rank order, were indicated by university students who had received LD related accommodations in high school, but who had not registered in the first semester of their university studies: lack of time; lack of knowledge about procedures, their own disability, and the range of services offered; identity; things going well; the cost and/or hassle of needed testing; the perception that they would be "cheating"; shame; and scheduling conflicts.
Another interesting finding concerns the substantial numbers of very poor readers whose native language is either English or French and who do not report an LD. Although it is well known that these students exist in colleges and universities (e.g., Parrila et al., 2007; Mimouni, 2006; Mimouni & King, 2007) , little is known about the ICTs that could benefit them.
It is also noteworthy that approximately 1/3 of students who self-reported an LD fell into the adequate reader category. This may be due to a variety of factors, including the varied nature of learning disabilities and to the phenomenon of "compensated dyslexics" who, by the time they enter college, have learned effective reading strategies (e.g., McGonnell, Parrila, & Deacon, 2007) . The finding that 1/3 of students with LDs are adequate readers does, however, make it clear that students with an LD can have difficulties in academic areas other than those dealing with reading and dyslexia. Therefore, it is important to make students aware of ICTs that could help them not only with reading, but also with writing, spelling, organizing, and remembering.
Differences in ICT Use
Contrary to what many might believe, ICT profiles of students did not vary based on gender or college program. Overall, the results show that students with an LD, whether enrolled in a French or an English college, used fewer different ICTs to do their school work than either adequate or very poor readers. This was surprising, since we expected students with an LD to use all of the usual general-use ICTs, such as Microsoft Office, along with at least some specialized ICTs, such as WordQ or Kurzweil.
Comparison of the views of the experts and the realities of students with LDs suggest important discrepancies. First, students with an LD do not use many ICTs that experts believe could benefit them. Conversely, students reported using smartphones/cell phones/iPods, MP3 players, and instant messaging as productivity tools; these are general-use ICTs that the experts did not mention. Clearly, students and experts need to share their perspectives about ICTs that could be useful.
The results also showed differences in ICT use between students from English and French colleges. First, students from the English college, whether they had an LD or not, reported using a larger variety of ICTs than students from the French colleges. Although students with an LD from the French colleges were more likely to use Antidote (French grammar and spelling software) and WordQ (bilingual word prediction program), students from the English college were more likely to use Macintosh computers, smartphones/cell phones/iPods, instant messaging, Kurzweil (bilingual multipurpose software), as well as scanning and optical character recognition (renders paper based materials into e-text).
There were also systematic linguistic differences in how students with an LD learned to use ICTs. Students from the English college were more likely to learn these in high school or earlier, while students from the French colleges were more likely to do so on their own or at college.
Whether they were enrolled in French or English colleges, consistent with others' findings (e.g., Parker & Banerjee, 2007) , students with an LD were less likely to rate themselves as knowledgeable about ICTs than did adequate readers, while very poor readers had scores between these two groups. Adequate readers from both French and English colleges felt reasonably well prepared to use ICTs at college. When it came to very poor readers and students with an LD, those enrolled in French colleges were more likely to indicate that they were inadequately prepared. Students in all three groups who were enrolled in the French colleges felt less comfortable using ICTs than their peers from the English college, with students with LDs being least comfortable, regardless of language. Whether linguistic differences reflect instructional trends or attitudes toward ICTs in high schools or differences in training opportunities in the colleges, it is important to stress that good learning opportunities need to be available to students once they enter college. This is vital since reading and writing loads tend to be heavier and, therefore, some students first experience academic difficulties only at the college level (Harrison, Larochette, & Nichols, 2007) .
Students from all three groups reported liking courses that used ICTs. They also felt that ICTs helped them do their school work. Moreover, students were generally unlikely to miss classes when lecture notes were available online, although very poor readers who did not have an LD were more likely to skip classes when notes were available than students from the other two groups. Relative to students with an LD from the English college, students with an LD from the French colleges were less likely to use course websites.
Findings using the POSITIVES Scale (Fichten et al., 2010; Nguyen et al., in press) show that students felt that ICTs at school at the English college significantly better met their needs, whether they had an LD or not, than students at the French colleges. There was no linguistic difference on how well professors' use of e-learning met students' needs, although needs of students with LDs were the least well met. When it came to ICTs for home use, there were no significant differences.
Overall, the results show some important differences between experiences of students from English and French colleges. The results also point to differences between students with an LD and both adequate and very poor readers. One noteworthy finding is that students with LDs used fewer and less varied ICTs than their peers without an LD. While others, too, have reported that many students with an LD do not use specialized ICTs, studies also show that those students who do use specialized ICTs are, on the whole, quite satisfied with the results (e.g., Brown, 2007; Fidler, 2002 , cited in Draffan et al., 2007 
Limitations
It should be noted that there are several limitations of the present investigation which can affect the generalizability of the results. First, there was only one English college sampled and only participants from a single Canadian province, Quebec, were studied. Second, poor readers and students with learning disabilities were oversampled. And third, we purposely excluded second language learners, whose ICT use profiles may differ from those of primarily English and French speakers.
Recommendations
So what can be done to inform students with LDs about ICTs that could assist them in their studies? First, it is important to understand the reasons why students with an LD do not use potentially helpful ICTs. Some students may not wish to be singled out as different -a disabled student -or to be seen as "cheating" by using ICTs when others are not permitted to do so. Some are unaware about the existence of needed ICTs. There are students who do not know where to acquire these. Students are often unable to pay for expensive ICTs. Finally, some students simply do not know how to use these. An additional complication is that many students are unaware that they have an LD (Harrison, Larochette, & Nichols, 2007) , and believe, instead, along with their parents and teachers, that they are simply poor students. Thus, it simply does not occur to them that ICTs could help. Coupled with the substantial numbers of students with an LD in our colleges, many of whom are not registered for disability related services (Fichten et al., in press ), institution-wide initiatives are needed to publicize software and hardware solutions that could help these students, as well as very poor readers and second (or third) language learners, succeed in their studies.
One concern repeated throughout all of our studies has been the high cost of specialized ICTs. In response to this, we have compiled and continually update a list of free and/or inexpensive ICT alternatives -Windows and Macintosh based as well as mobile apps -that might be useful. These can be found, in English and French, in the "Downloads" section of the Adaptech Research Network/Réseau de Recherche Adaptech web site <http://www.adaptech.org>. Some of these ICTs are long-running demos, while others are fully functional. We are not suggesting that these replace the higher end products currently on the market. However, as a short-term solution, or to try different specialized ICTs, we think they are a good place to start. We have also produced a series of short training videoclips to demonstrate how to use some of these. Videoclips can be found, in French and English, on our YouTube channel <http://www.YouTube.com/AdaptechResearch>.
To assist all students with reading and writing concerns, we recommend that colleges hold ICT technology fair days where they demonstrate various forms of general use and specialized ICTs to the student body, including academic use of smartphones, MP3s, tablets, cloud-based software, and instant messaging. Ongoing support and brief training workshops, offered at various times during the semester, could also benefit students along with YouTube training videoclips.
While it would be useful to present empirical data which demonstrate that using ICTs improves the academic performance of students with LDs, such studies are scarce. Hewlett, Burnett, and Owen (2006) highlighted some of the most glaring difficulties. These include: participants vary in age and reading and/or writing abilities, methodologies lack consistency, and results are mixed. In addition, studies employ very small samples, participants vary in experience with the specialized ICTs in question, reading and writing tasks employed often fail to resemble college level work, and training on the ICTs can involve teaching reading/writing strategies as well, thereby confounding the results. Therefore, such studies are very difficult to execute. Of course, different investigators use different ICTs; in several instances these are multipurpose products designed especially for the study. Indeed, Li and Hamel (2003) , who undertook a systematic review of ICTs and students with LDs for the period 1990 to 2000, found only four empirical studies of effectiveness. Our own literature review, conducted in 2012, also revealed a shocking paucity of empirical studies and no conclusive findings.
Based on the literature, we cannot state, definitively, that ICTs will improve the academic success of students with LDs. Of course, we can say even less about ICTs and very poor readers without LDs or about students who are not proficient in the language of instruction. Nevertheless, it is likely that ICTs will assist these students, at least to the same extent as ICTs assist adequate readers.
